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QHZJDVVHSDUDWLRQFRPSRVLWHPHPEUDQHVSUHSDUDWLRQDQG WKHVWXG\RIJDVSHUPHDELOLW\DQG
VHOHFWLYLW\RIREWDLQHGPHPEUDQHVDUHSUHVHQWHG
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0HPEUDQHSUHSDUDWLRQ
 6RPHSRO\PHULFDQGLQRUJDQLFPHPEUDQHVZLWKXOWUDDQGPDFURSRURXVVXSSRUWVZHUH
VWXGLHGIRUFRPSRVLWHPHPEUDQHSUHSDUDWLRQZLWKVHOHFWLYHOD\HUEDVHGRQ=,),WZDVIRXQG
WKDW PRVW VXFFHVVIXO V\QWKHVLV RI VHOHFWLYH OD\HU ZDV DFKLHYHG ZLWK WZR VXSSRUWV SRO\PHULF
VXSSRUWEDVHGRQSRO\DFU\ORQLWULOH*.66*HUPDQ\DQGPHWDOOLFVXSSRUWEDVHGRQDOXPLQXP
]LUFRQDWHOD\HUGHSRVLWHGRQVWHHOPDFURSRURXVVXSSRUW$VVRFLDWLRQ³$63(&7´5XVVLD=,)
ZDV V\QWKHVL]HG LQ VLWX RQ VXSSRUWV E\ IROORZLQJ PHWKRG =QɋO  J  PPROH
+&221D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PPROH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JPPROHZHUHGLVVROYHG
LQ0H2+P/,QFDVHRISRO\PHULFVXSSRUWWKLVVROXWLRQZDVKHDWHGLQDIODVNHTXLSSHGZLWK
'HDQ6WDUN
VQR]]OHKɋ$U,QFDVHRIDOXPLQXP]LUFRQDWHVXSSRUWWKHVROXWLRQZLWKWKH
VXSSRUW ZHUH WUDQVIHUUHG LQWR D 7HIORQH DXWRFODYH 7KHQ DXWRFODYH ZDV KHDWHG LQ DQ RYHQ
&K$IWHU WKHHQGRI V\QWKHVLVDOO VDPSOHVZHUHFRROLQJDQG WKHQ WKHPHPEUDQHV
ZHUHGULHGXQGHUYDFXXP&KXQWLOFRQVWDQWZHLJK

*DVSHUPHDELOLW\H[SHULPHQW
7KH VLQJOH JDV SHUPHDQFH RI +H 1 &2 DQG &+ ZDV PHDVXUHG E\ GLIIHUHQWLDO
PHWKRGZLWKJDVFKURPDWRJUDSK\DQDO\VLVXVLQJWZRWHFKQLTXHV
 VZHHSLQJRISHUPHDWHE\FDUULHUJDV+H$U
 HYDFXDWLRQRISHUPHDWHSSHUPaDWP
([SHULPHQWVZHUHFDUULHGRXWDWURRPWHPSHUDWXUHSDUWLDOSUHVVXUHGURSZDVHTXDOWR
DWP
9ROXPRPHWULFPHWKRGZDVDSSOLHGDVZHOOIRUPHDVXUHPHQWVLQWKHUDQJHRISUHVVXUHGURS
DWPDWURRPWHPSHUDWXUH
,WZDVIRXQGWKDWHYDFXDWLRQDQGYROXPRPHWULFPHWKRGVDOORZREWDLQHGPRUHUHSURGXFLEOHGDWD
RI VWXGLHG PHPEUDQHV JDV SHUPHDQFH WKDQ WHFKQLTXH ZLWK JDVFDUULHU ,W FDQ EH SUREDEO\
FRQQHFWHGZLWKJDVFDUULHUWUDQVIHULQUHYHUVHGLUHFWLRQWKURXJKKLJKSHUPHDEOHVHOHFWLYHOD\HU
7KLVHIIHFWFDQLQIOXHQWVHULRXVO\RQSHQHWUDQWSHUPHDQFHHVSHFLDOO\IRUORZSHUPHDEOHJDVHV

5HVXOWVDQG'LVFXVVLRQ
 ,W ZDV VKRZQ WKDW REWDLQHG QHZ FRPSRVLWH PHPEUDQHV VKRZQ KLJK PHFKDQLFDO DQG
WKHUPDO VWDELOLW\ 7KH PHPEUDQHV GHPRQVWUDWH KLJK JDV SHUPHDQFH IRU H[DPSOH +H
SHUPHDQFHWKURXJKFRPSRVLWHPHPEUDQVZLWKVHOHFWLYHOD\HURQ3$1VXSSRUWZDVHTXDOÂ
/PÂKÂDWPDQG1SHUPHDQFHZDVHTXDOÂ/PÂKÂDWP7KLVSHUPHDELOLW\ OHYHO LVKLJKHU
WKDQRQHRIPRVWJDVVHSDUDWLRQPHPEUDQHVLQFOXGLQJFHUDPLFEDVHGDQG]HROLWHEDVHGRQHV
,W VKRXOG EH QRWHG WKDW DFKLHYHG OHYHO RI JDV VHOHFWLYLW\ LV HTXDO RU KLJKHU GHSHQGLQJ RI
V\QWKHVLV FRQGLWLRQV WKDQ .QXGVHQ VHOHFWLYLW\ )RU H[DPSOH +H&2 VHOHFWLYLW\ RI =,)
PHPEUDQHRQSRO\PHULFVXSSRUWZDVHTXDO WKDW LVDERYHWKHFDOFXODWHG OHYHORI.QXGVHQ
RQH7KHFRPSDULVRQRIGDWDREWDLQHGIRUPHPEUDQHVZLWKVHOHFWLYHOD\HURQGLIIHUHQWW\SHVRI
VXSSRUWVKRZQWKDWGHIHFWIUHHVHOHFWLYH OD\HUZDVREWDLQHGIRUERWKW\SHVRIDSSOLHGVXSSRUWV
EXW 3$1 VXSSRUW SURYLGHV PRUH UHSURGXFLEOH GDWD ,W ZDV IRXQG WKDW KLJKHU VHOHFWLYH
PHPEUDQHVZHUH REWDLQHG XVLQJ3$1EDVHG VXSSRUW ,W FDQ EH FRQQHFWHGZLWKPRUH UHJXODU
VWUXFWXUHRISRO\PHULFXOWUDSRURXVOD\HULQFRPSDULVRQZLWKDOXPLQXP]LUFRQDWHDQGDVDUHVXOW
PRUHXQLIRUP=,)OD\HUFDQEHDFKLHYHG
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7KHSUHVVXUHGHSHQGHQFHVZHUHVWXGLHGIRUSUHSDUHGPHPEUDQHVDVZHOO,WZDVREWDLQHGWKDW
JDV IOX[ OLQHDUO\ LQFUHDVHV ZLWK SUHVVXUH IRU DOO VWXGLHG JDVHV ,W VKRZV WKH PROHFXODU IORZ
SUHYDOHQFHLQJHQHUDOJDVIOX[WKRXJKWKHPHPEUDQH'XULQJWKHH[SHULPHQWVLWZDVIRXQGWKDW
&2VKRZVVSHFLILFEHKDYLRUSDUWLFXODUO\VLJQLILFDQWO\PRUHORQJDFKLHYLQJRIVWHDG\VWDWHIOX[LQ
FRPSDULVRQZLWKRWKHUJDVHVLQFOXGLQJ&+7KLVIDFWFDQEHH[SODLQHGE\VSHFLILF LQWHUDFWLRQ
RI &2 PROHFXOHV ZLWK =,) 7KXV LW FDQ EH VXJJHVWHG WKDW &2 VRUSWLRQ FDQ LQIOXHQFH
VHULRXVO\WKHSHUPHDELOLW\RIRWKHUJDVHVLQJDVPL[WXUH
&RQFOXVLRQ
2EWDLQHG UHVXOWV DUH VKRZQ WKH SRVVLELOLW\ RI FUHDWLRQ RI JDV VHSDUDWLRQ PHPEUDQHV
EDVHGRQ=,)3UHSDUHGPHPEUDQHVKDYHGHPRQVWUDWHGYHU\KLJK OHYHORIJDVSHUPHDELOLW\
DQG VHOHFWLYLW\ KLJKHU WKDQ .QXGVHQ RQH 7KHUHIRUH =,) FDQ EH FRQVLGHUHG DV HIIHFWLYH
PDWHULDO IRU SURGXFWLRQ RI JDV VHSDUDWLRQ PHPEUDQHV ZLWK VWDEOH JDV VHSDUDWLRQ DQG
PHFKDQLFDOSURSHUWLHV
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